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The generation of coherent hypersonic waves by driving a piezoelectric crystal with microwaves has very low efficiency as the 2 frequency approaches 50 GHz. Phonon experiments done at frequencies in excess of 50 GHz have generally used incoherent heat pulse techniques 3 ,4 . . 5
or, more recently, phonon.fluorescence in superconductors.
In this Letter, we examine the feasibility of generating high frequency coherent phonons in a superlattice by optical means. Because of the periodicity of a superlattice, coherent phase-matched generation of phonons by umk1app processes can occur at frequencies which would be prohibited in a homogeneous material. y., T. and e. are the density, the acoustic damping, the elastic l l l stiffness and the piezoe"lectric stress constants respectively. We shall assume that the overall thickness of the superlattice is small enough that the far-infrared power is not depleted appreciably in the conversion.
We also assume that the photon-phonon coupling is sufficiently weak compared with the phonon linewidth that the polariton effect ll can be neglected.
The undepleted far-infrared field in a periodic medium should have 
where Fl is the contribution from the bulk and F2 is the contribution from the discontinuous boundaries between layers.
From Eq. -5-
From Fig. 1 , it is seen that the odd-order umklapp processes have larger conversion efficiencies (10-4 ). This is because the phonon waves generated at the successive boundaries between layers are in phase. In the even-order umklapp processes, they are out of phase. We have assumed in the calculation that the piezoelectric constant is independent of frequency and the discontinuities between layers are infinitely sharp. Therefore, the conversion efficiencies for the odd-order and the even-order umklapp processes separately have no appreciable dependence on frequency. If the discontinuities between layers spread over a distance comparable to the phonon wavelength, then phase cancellation occurring within the boundaries will decrease the conversion efficiency.
We have also calculated the first-order effect on the conversion efficiency due to ± 2% random errors in the periodicity of the superlattice.
The results are also given in Fig. 1 . The random variation tends to decrease the phonon power at points of high convers.ion efficiency in a perfect superlattice, and increases the phonon power at points where the efficiency is low due to cancellation. The high-order umklapp processes which involve shorter phonon wavelengths are more sensitive to such imperfection as one would expect.
Consider next the generation of high-frequency longitudinal acoustic phonons in a superlattice by beating two laser beams at frequencies WI and w 2 via the electrostrictive effect. In this case, no crystalline structure of the films is necessary. We assume that the dominant effect as in the piezoelectric case. We notice that even for higher-order umklapp processes, the phonon power generated by 2 --' two 10 MW/cm laser beams can be as high as 5 mW provided that the discontinuities between layers spread over a distance much smaller than the sound wavelength. For even-order umklapp processes, the dominant contribution to the sound power is from Fl in Eq. (3) since the two terms in F2 are out of phase. The effect of a ± 2% random variation in the period of the superlattice is also shown in Fig. 2 .
Again, the high-order umklapp processes are more sensitive to such imperfection.
From our calculations, it appears that a superlattice can be used as a practical device to generate coherent hypersonic Waves at very high frequencies. In both cases we .have discussed, the acoustic power generated under phase-matching conditions is proportional to the square of the total number of unit cells in the superlattice.
The generation of hyperso~ic waves at frequencies higher than 50 GHz with a power larger than ImW should be possible in a superlattice 
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